
total food energy be derived from fat, and that less than 10 percent be derived from saturated fat.

However, they do not provide specific quantitative targets for the other general recommendations.

The NRC offers quantitative measures of several other Dietary Guideline goals in D/et and

Health (1989). It recommends that individuals limit their daffy intake of sodium chloride to 6 grams

(2,400 mg of sodium) and limit their dally intake of cholesterol to 300 rog. It also recommends that

individuals increase their intake of carbohydrate to more than 55 percent of total food energy by

choosing a diet high in fruits, vegetables, and grains. Finally, the NRC recommends a moderate

protein intake, which it defines as no more than twice the RDA. These recommendations of the

Dietary Guidelines and the NRC are used as reference standards in this report. Table II.2

summarizes the standards used in this report to assess dietary intakes and meals as offered.

B. SAMPLE DESIGN AND DATA COLLECTION

The School Nutrition Dietary Assessment study draws on information from two units of analysis:

(1) schools; and (2) students. 1 Altogether, 545 schools participated in the study. Analysis of the

nutrient content of meals as they are offered is based on information provided by school food service

personnel from a nationally representative sample of 544 schools. The information consists of

descriptions of foods and the amounts of foods offered aa part of NSLP lunches and SBP breakfasts

during a one-week period, which have been converted into estimates of the average nutrients offered

per meal. Analysis of the dietary intake of students is based on information provided during in-person

dietary intake interviews by a nationally representative sample of 3,350 students in grades 1 through

12 in 329 of the schools in the national sample. 2 The information consists of descriptions of all

lData collection and sample design for the study and the results of data collection are described

more fully in the companion report by Burghardt, Eusor, et al. (1993).

_ae 329 schools are a nationally representative subset of the 544 schools in which school-level
data were collected. As a result of cost or other considerations, the student sample excludes the
following groups: students not attending school on the day of the interview, students enrolled in
programs offering serf-contained classes for students with disabilities, students from Alaska or Hawaii,
and students enrolled in kindergarten or other pre-first grade classes. See Burghardt, Ensor, et al.
(1993).
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TABLE 11.2

QUANTITATIVE STANDARDS USED TO ASSESS DIETARY INTAKES

Dietary Component Standardof Comparison Source

Food Energy, Protein, Vitamin A, Vitamin C, 24-hour intakes compared with the RDA National Research Council, RecommendedDietary
Thiamin, Riboflavin, Niacin, Vitamin B6, Allows, races,10th Edition
Folate, Vitamin BI2, Calcium, Iron,
Phosphorus, Magnesium, Zinc Lunch intake compared with one-third of the RDA USDA requirement for NSLP lunch

Breakfast intake compared with one-fourth of thc RDA USDA planning goals for SBP breakfast

r

Total Fat 30 percent or less of total food energy Dietary GuidelinesforAmericaru

Saturated Fat Less than 10 percent of total food energy Dietary Guidelinesfor Americans

Carbohydrate More than 55 percent of total food energy National Research Council, Diet aid Health

Sodium Total sodium intake of 2,400 mg or less per day (800 mg per National Research Council, Diet and Health
.._ _ -.4 lunch and 600 mg per breakfast)

Dietary Cholesterol Total intake of dietary cholesterol of 300 mg or less per National Research Council. Diet and Health
day (100 mg per lunch and 75 mg per breakfast)

Protein Total protein intake of no more than twice the RDA National Research Council, Diet and Health

RDA = Recommended Dietary Allowances.
USDA -. U.S. Depnrlment of Agriculture.
NSLP = National School Lunch Program.
SBP ,, School Breakfast Pvogrnm.
mg - milligrams,



foods and beverages consumed by each student during a specific 24-hour period that included a

school day. An analysis of the fairs that condition the nutrient content of meals as offered and the

nutrient content of meals as consumed is based on information provided by school administrative staff

and School Food Authority (SFA) staff. Staff from all 545 schools provided descriptive information

on school enrollment levels, school nutrition-program participation rates, and the characteristics of

meal services. 3 At the 329 schools selected for in-person interviews, this information was

supplemented with observational information on foods offered in the schools a la carte or in vending

machines.

1. School-Level Data

Three types of information were collected for the school-level study component on nutrient

content: (1) information on all foods and beverages offered as part of an NSLP or SBP meal during

a one-week period; (2) information on the characteristics of schools and their meal services; and (3)

information on alternative sources of food.

a. Meals Offered

The data on meals offered include data on all foods offered as part of an NSLP lunch or SBP

breakfast during a specific one-week period from January to May 1992fi Materials were mailed to

designated school food service personnel in the participating schools, requesting that they provide

information on all foods offered as part of an NSLP lunch or SBP breakfast on each day during the

target week. The request covered foods that count toward satisfying a meal-pattern requirement, as

well as foods that do not count toward the meal-pattern requirement. Food service staff were asked

ZOne school slated for in-person data collection provided data on school enrollments, program
participation, and meal service, but did not complete meals offered information or student dietary
intake interviews.

nat schools in which student-level data were gathered from in-person dietary intake interviews,
the target week for collecting information on meals offered coincided with the week in which the
interviews were administered.
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to provide menus; the recipes for food items prepared in the school district; manufacturers' labels,

nutrient analysis, or product specifications of food items purchased from vendors; and details on food-

preparation procedures and portion sizes for all items.

At the 329 schools selected for in-person dietary intake interviews, the data collectors assembled

the information provided by food service personnel and examined it for completeness while on site.

If necessary, they clarified the information with the food service staff. At the 215 schools selected

for school-level data coUection only, study staff telephoned the food service staff member shortly after

the data request was mailed in order to explain the request and to answer any questions. The study

staff then made follow-up calls, as necessary, to remind respondents to return the material within the

specified period. The assembled information was coded by the Nutrition Coordinating Center at The

University of Minnesota, to generate estimates of the nutrients contained in the foods offered as part

of NSLP and SBP meals. 5

b. School and Meal-Service Characteristics

Basic descriptive information on student enrollment level, nutrition-program participation rates,

and meal-service characteristics were collected from the principal, cafeteria manager, and director of

the local SFA. This information describes key features of meal services and is used to identify factors

that may influence student participation in the programs. It was collected from all 545 schools. For

schools targeted for in-person student interviews, the information from school staff usually was

collected by telephone prior to the visit by the data collection team. Occasionally, it was collected

in person, during the visit. For schools selected for the school-level study component only, study

project staff administered the interviews by telephone prior to mailing out the data request on USDA

reimbursable meals to food service personnel.

5Data were collected for all schools offering a lunch or breakfast program, including 20 schools
that do not participate in the USDA programs. The data from these schools have not been
tabulated, given the very small sample providing non-USDA meals.
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c. Information on Alternative Sources of Food in School

Information was collected on two sources of food offered as alternatives to NSLP lunches: (1)

foods sold a la carte in the cafeteria at lunch; and (2) foods available to students from vending

machines throughout the school day. These data were collected only at the 329 schools slated for

the in-person interviews. The data collection team gathered this information on the day of the school

visit, using checklists to ref_d which of several categories of food and beverage items were offered

a la carte or in vending machines on that day. Although these data provide estimates of the

proportion of schools nationwide offering various types of foods from these two alternative sources,

this study did not analyze the nutrient content of a la carte and vending machine foods. Data on

meals offered and school characteristics were available for approximately 80 percent of the schools

selected for the study.

2. Student-Level Data

Data for the student-level dietary intake study component were collected from approximately 10

students in each of the 329 schools. Three types of data were collected:

· Information on dietary intake

· Information on the student's personal and family characteristics, and on his or her
perception of the school nutrition programs

· Information on whether the student was certified as eligible for flee or reduced-price
school meals

The methods used to collect the information varied according to the grade of the student.

Students/n the 3rd through 12th grm_ were administered a three-part, in-person interview during

the school day. The interview consisted of:

· A 24-hour dietary recall that elicited descriptions and estimated quantities of all foods
and beverages consumed during the preceding 24 hours, as well as the location of the
eating occasion and, for foods eaten in school, the source of the food



· For foods eaten in school, questions about foods that the student may have selected or
been served but did not consume completely, in order to determine participation rates
in the USDA meal program, and to estimate the plate waste of meals served in school

· Quest/om to el/cit perceptions about the USDA meal programs and information about
the student's age and family characteristics (household size and whether the child resides
with his or her mother)

· Observation and coding by interviewers of students' race and gender

A short questionnaire was mailed to the parents of the students who completed the in-person

interview. The parent questionnaire requested that the parents furnish information on family income,

household size, the ethnicity of the student, and the parent's knowledge and perceptions of the

USDA meal programs. If the questionnaire was not returned within two weeks after the completion

date of the dietary intake interview, study staff attempted to complete the ma/1 questionnaire by

telephone, if the parent was willing.

$tudmts/n the 1st and 2ndgrades are generally less able than older students to recall the foods

that they eat during a 24-hour period, to describe the foods precisely, and to estimate accurately the

amount of food comumed. In general, researchers have found that dietary recalls conducted jointly

with parents and children elicit the most accurate dietary intake information for children in this

younger age group. However, in this study, the students themselves were deemed the best source

of information on the foods that they ate in school on the day of the interview, with more accurate

information on food waste elicited if the child's parent were not present. Therefore, the study design

included a bt/el interview during the school day with each 1st- and 2nd-grade sample member. The

students were asked to report only the foods and beverages that they had consumed in school during

the day on which the interview was conducted. The interviewers requested a description of each food

reported, and the estimated quantity of that item consumed. The children were also asked to

estimate the amount that they may have selected or been served, but did not eat.

An interview was then conducted later that day with the child and with his or her parent or

guardian. Th/s interview requested dietary intake information on all foods eaten during the
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immediately preceding 24 hours, excluding the period covered by the previous interview with the

student. At the conclusion of the child-parent interview, the parent was asked to furnish several

items of information about the student and his or her household--income, whether the child's mother

(or mother figure) lived in the home, whether the mother worked outside the home, and the ethnicity

of the student-as well as opinions about the school nutrition program. ' Basically, the parent or

guardian was asked to provide all of the same types of information as was requested on the

questionnaire eliciting personal and family characteristics from the students in grades 3 through 12.

Overall, 85 percent of schools selected for in-person data collection with students participated

in the study. 6 At these schools, completed dietary intake interviews were obtained from 75 percent

of selected students. Thus, the cumulative student response rate was 64 percent.

Finally, school officials or cafeteria personnel were asked to provide information on the meal-

price eligibility status (free, reduced price, or full price) of all members of the student sample. Meal-

price eligibility status was obtained for approximately 90 percent of the students who completed a 24-

hour dietary recall interview.

C. ANALYTICAL ISSUES

This section presents a brief discussion of three issues that influence interpretation of the study

Findings: (1) measurement errors; (2) use of the RDA; and (3) interpretation of the individual-intake

data.

1. Possible Measurement Error in the Individual-Intake Data

As noted in Section B, data on the dietary intakes of students are derived from reports provided

by the students themselves for students in grades 3 through 12, and from reports provided by students

and parents for students in grades 1 and 2. Using structured probes, interviewers asked sample

members to list all foods and beverages consumed, to describe each item as fully as possible, and to

6Detailed information on completion rates for the various study components is presented in
Chapter III of Burghardt, Ensor, et al. (1993).
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estimate the amount of each item consumed. Trained nutritionists then used carefully developed

procedures and special computer software in order to convert these descriptions into estimates of

nutrients consumed.

Individual-intake data that are based on 24-hour recalls by study subjects are subject to

measurement error that can result from the inability of respondents to recall all foods eaten, to

describe foods accurately, or to estimate the quantity consumed. Care was taken to train the

interviewers for this study, and to edit the acquired data for completeness and accuracy.

Furthermore, the same protocols were used to acquire and code the data provided by both program

participants and nonparticipants. However, it is likely that the data contain some degree of recall

error, although the degree of error is expected to be the same among NSLP and SBP participants

as it is among students who acquired breakfast and lunch from other sources.

2. Use of the RDA

As noted in Section A, separate RDA are set for various age and gender groups, on the basis

of the differing requirements of persons in each age group. Specifically, the NRC sets separate RDA

for children aged 4 to 6 years, children aged 7 to 10 years, males aged 11 to 14 years, females aged

11 to 14 years, males aged 15 to 18 years, and females aged 15 to 18 years. Although a single value

is g/yen for each group for each nutrient, requirements change such that the average requirements

of, say, Il-year-old males very likely differ from those of 14-year-old males. To account for within-

group differences, consideration was given to interpolating the requirements for each group so as to

recognize explicitly that the requirements of an Il-year-old male are more similar to tho6e of a 10-

year-old male than to those of a 14-year-old male. In the end, however, a decision was made to uae

the RDA as specified for each age group, rather than interpolating the values to derive more age-

appropriate values. Two considerations led to this decision. First, the actual RDA are the targets

used in planning USDA meals. Second, because intake estimates based on 24-hour recalls contain

23



some measurement error, refining the estimates of individual requirements may result in a misleading

level of precision.

3. Interpretation of the Meal-Specific and 24-Hour Intakes

For most dietary components, the analytical objective is to determine whether usual intake is

above or below a threshold level. For vitamins and minerals, the objective is to determine whether

the usual intake exceeds the threshold. For total fat, saturated fat, sodium, and cholesterol, the

objective is to determine whether the usual intake is below a maximum amount. Food energy is an

exception, because the objective is to determine whether intakes are distributed around the RDA,

with some individuals above the RDA, and some below it.

In assessing the data from this study according to the various standards of dietary quality, two

interpretive limitations must be recognized. Fu'st, the RDA for most dietary components are set

whereby the recommended amount will be sufficient to meet the needs of most healthy individuals.

However, nutritional requirements of individuals vary greatly, and many persons may remain perfectly

healthy even ff the amount of a nutrient consumed is much less than the RDA. Thus, with the

exception of food energy, a usual intake substantially below the RDA does not necessarily signal a

nutrient deficiency. The RDA for food energy are set to reflect the average energy needs of the

population. Thus, it must be determined whether the average energy intake among the sample

diverges significantly from the average needs as reflected in the RDA.

Second, although most standards of dietary adequacy are defined in terms of usual/ntake,

available dietary intake data of individual students were taken from a single week day on which the

student attended school. The intake of particular nutrients by an individual may vary considerably

from one day to the next-being high one day, and low another--and still constitute an adequate

intake over a period of time. Furthermore, intakes on school days may differ fi'om intakes on

weekends or on week days when the student does not attend school.

24



Recognizing these limitations of measures based on 24-hour recalls, the study presents data on

the group's average intake for each dietary component (that is, the mean value of intake, and the

mean of the intake relative to the RDA for the person's age and gender), as well as measures that

reflect the distributionof intake among individuals (that is, the percentage of the population that is

above the RDA or below the Dietary Guideline goals and NRC recommendations). All of these

measures are reported in the appendices, although the discussion focuses on a limite,xt group of

measures for each nutrient. For all measures, the reader should bear in mind that intakes only on

week days on which a student attends school are represented in the study.

In comparing the intake of groups, discussion usually focuses on the group mean and its

relationship to the RDA. It is very important to bear in mind that groupmeans below an FDA target

do not necessarilyindicatethat the intakesof group membersare inadequate. Low group-mean intakes

merely signify that some members of the group may be at greater risk of deficiency. The inherent

analytical shortcoming is that the differences in risk of deficiency cannot be precisely or reliably

quantified.
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